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[»#Bi]iHS. fitt. atftf 

SMWSn. Zn, &tfP££trjg£K{btir*St 
4 tttft 4 t S#WIIIWeKWl6. 

[tt*«2 3 insB£Wi»tt#iwr*si*lta 1 is 

Sn Zn„ P, O, ■ • • Si 
CfcAfU SUfcfcl^T. 0. OlShSl. 0. 0. 

1 < i £2. 0. 2. j ^5. or**. ) 
(1*3834 ] &®<Dfem#> F> A 1 . C u. N i . 

Mn, Co. Fe, Bi. Sb. Cr, T i . Zr, I 

fir S n K*t 1/ r 2 0 JH-f96«TStf 1 . 2 Xtt 
3 8Elt©#*tEji^;0ctttt. 
[»W©BtBftSMIi] 

[0 00 1 ] 

«R2^«*^*i.MWM»D3iaWW*tt«:«ti. fro 

■r *. 

C0OO2] 

f ASM* A^A*»fWW"C*ft*«, ftj&$f»tc 
[0 00 3 ] C*lK»U ££&£ft»*fc«(cSBB4t 

asjSm&SW^SOTr. ii%«t>diS%Kbftdi^ ft 
^tm©±fc*ltttt© y A#JS*i*rtii-r5)S^14 

*»*■*&. iit«:r©S5miur« t 3sms©i^ja?E 

[0004] cmc*fu ita«:$±it*siajfi3n, * 
*fc. sar«. gstt^iursnK^aysn* 

SMfil^fbfcfrSSKSftri,** (£58¥6 - 3 3 8 3 

2 5 . ^Fgfl^T - 1 2 2 2 7 4. #K§¥7 - 2 8 8 1 2 
3. #H¥8- 1 3 8 6 5 3. l$g§¥8- 2 03 52 
7) . C*l60»b*» *dBMtttX#ttefI 

&fc©r«ft<. 3iaa«*-/*;u<m4* 1 S6«c«*i. «t 
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[0 00 5 ] 

t*tttt-*Ci«:J:»). SHMfeWK. Kttmffi. K 
[0006] 

io ^rifeicfc^r. iriaiiffi©?§fm#sn. Zn. m 

[0007] «m*&H^«flt»^WlU>ftffiS 

imrnfrimtw Lfatss. nmmtmmo s n 4 

[0008] Slfitt^SlrtS&l^. Sni P©«£K . 

ftttKfcora*, &fflnJfl«cy*$A©»&»8S*r 
20 **©ft*tu c©tt^b»KZ'n*tn'*5e£tt:J: 

Zk4$Z.e>tiZ. tie. Zn**n*.$c4tC«fc«)Sn4 
P<0«^BMfc!»©«JS3i* U A =&«L.fcttJ§r£5£ 

©Sn iIK?«:»Lrwa3h*y^'5AJIK : P©BE*JA 
r*5Ci*7j\U WIAtfSnZn,, P, O, Kfc^T 
30 SSL i A SnZm P, O, 4&-£>C4£l>5„ 

[0009]$Mt»>5Sn. Zn. RUPZSts 
ftdWbtifX. ^*§l^fS^«?ikJlft®ffitfWibr 

-^swbrfcit,**!. ±(*4ortt2fli(iir2 0~7 

[0 0 10] Sfc. *J6WCCteWSSn. Zn, RO'P 
40 SrStfffi-&Hfb«>«. 2effl*S5-~3 0S©KiBrt«cte 

5*2 0tiTC 2 0 -4 0flE©«W©Va- PftlkSLff©!!! 
©IM©5fiS©3fiF«Tr**C i*s*f 4 Ut,>. 
[0 0 1 1 ] *«WtC*sWSSn. Zn. RtfP££t? 
lS^»{b«l©^(SCC*jt>T. iM?4tLrWSn. Z 
n. P*ft^ft©M{b«*jm»SCi;M?4U>. CC 
rt> 5 dif*©^{b«5{ctt. {b^MH-?>*D^«ia^«:J: D 
SHt«4i5c*<b^*. ffMLi£4ca{b«l^^ntt, «K% 

50 [00 1 2] imtfxZSnitGWtbXU, SnO, 
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SnO, , Sh^cKfb*. &zmSMlc*')Wl9l£* 

<D6ffl&s nam* mm. w#>w$tfi#tfbh* 

ifcSSnffc^OSnOiBRB, »&h*lB£IWHII 

CD*ft»<fcRtf «Jfi©S£tt©*>6 . 2 ffir « & C 4 

[0 0 13] *«K«:*5l»r, ■Zn«#fi»t«r(S5tS 

tr>. JBW4fc*-P{fc£«4 l/t tt* WttfiMfbVX 
[0 0 1 43 *»MCC*5^r, Sn, Zn, &tfP£^ 

«rti^iMt»**ajir4'r sfc»fctt, s n z 
*u>. 

SnZn h P, 0, • • -Si 

fcfcU 0. OUh^l. 0, 0. 1 20 

^i^2. 0; 2. 0 ^ j ^5. Or*^ B #flJWb£ 
JtSbSfeaftCCIi, 5S1 CC*St>TO. 0 2^h^0. 2, 

0. 25*iSl. 5, 2. 0^j^4. Ot^^Ci 

[0 0 1 5 3 *fc> .^IMfcfcttaftaSfciltt, S 

n, Zn, P. 0©*3tP6fe*tt^»{fc»rtJ:C^ 
Sn. Zn, P. 0&^J5^*SntC*fl,T2 Oil* 
%KT^Tfc«fct». Sn. Zn, P. 0«*M>fi8#£ 
Or S3:, F, AL Cu, Ni, Mn, Co, Fe, B 

1, Sb. Cr, T i , Z r, I nKtf GaJ&»6>&&# 30 
*>6««*i*d>&< 4 1 »C*-5C i3&s*fi»ffcC!)tt 

[0 0 1 6 3 A 1, Cu ( N i . Mn, Co, F e, B 
i, Sb, Cr, Ti, Zr, I nKtfGa<DJBCR4 L 

X©tt«*S»il/^. 40 
[0 0 1 7 3 WKffll^Sn, Zn. StfPt^tf 

SrEXB&irFKr Transit J: *) ft 5 . * fc«lHF« 

[00183 «BB«flMi«=4 urtt. mmaws-o 0 

-1 5 0 0^?**t4##*U>. JKSEOSHSU** 50 
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[0 0 1 9 3 *IW©^Wc«»«r»«fiCc*j^rtf!ffl 

-r 4E«s«« 4 l r * ^^mwamtm 

tb<. Li, CoO : , LiNiO, , LiMnO 
a , LiMn : O, , L i v C o. N i a _. O t (fete 
U 0. 7Sx*l. 2, 0. 7£y£l. 2. 0, 1 
SaSO. 9) *t«Stf6*i5 B 
[0 0 2 0 3 *»!SO**«IB«^««iCffi^ 5*1 S 
JEffifttffiStt, $ffi^»JXttftfl^»J«:il«#±ectt 

RL ftBtff4iL"C. *JS(BOSn ( Zn, &i>'P*£ 

tsmmim^mm^nx^tcm^o^mtn, m 
[0 02 1 3 *«gi-cfflc»5fiSis«m*. wtibt: 

Al^), y^'jAft^ft (n-^Vy^^ADE) 4 
trti, *ttt8*©Sntc»^.i-i2aiiitt 

[00223 xmvmx * s£^7fificD«iny 

T, PTFE4ti^) , Wbt^UrX ^af 
r hi7^;u^px^u>-7 7^btr-yr>sm^^ 
[0 0 2 3 ] *«wcc*$c»r. iEffiO*S#4 t>r»r 
m4LrBS5), ^?4r;k ^*3W»fflr#4. IE® 4 
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[oo24] ttWK*vz&&wmm* m&tix 

j<*jU#-#*-K yx?jl/*-#*-k 1.2- 
»L i C 1 Oh , L i PF», L i B F 4 , L i CF, 
CO 02 5 ] 

4^«(^aiM(ciB£Sn«:^. ft*. JUTOftW lfl 

[0 0 2 6 ] [fWl ] «H*S*0lifcl U v 

hJ!/S*D;tf7*M3 7P77^^(cSnO^:3 1 0. 
6*. ZnO£15. 2g, j££7}c£3 0 0 gAn, 
T8#0«c#6iEy>K2 8 3. Og^lWHKi 
Tl/fc. ?#6ft/c;OL/£l 2 O'C^^U 20 

>Sffl£WnM 000-11 o o -en «FiB««i«as 

^©*BJ&KSnP 1 .„Zn 0 . BI O J .. r&^fco Cti 

[ 0 0 2 7 ] ±&<DWm> Y-k9\s>77v9 % RVP 
TFE48 0/1 6/4©S*Ji-CH£Lfc. C©fi£ 
Ma-7^U^tcJ:^-Hj;Wf0 4 &ET2 0 30 
0'Cr^Sb, V-h <J¥S0. 2mm) 1 
2. 7mm&C}T^&t,>T, MU± btc. 

[0 02 8 ]»6*ifc«fi*iE«<!:LrfflC^ MSK 'J 

£S>x?-;l,*-#*- h£«E>fi^«»E OttitC 1/ 
1) fclmo 1/1 ©Li PF. ««WLft:«»«ffiC» 
T*HiflE^«B-fe ^ (J. Electroche 
m. Soc. , 136, 3169 ( 1 9 8 9 ) &t§S$&© 

•fr&mm ^s^it, *awttm*tf ofc. scm* 

*h«Ett0. 02V, 3S««E»2. 5Vilt 2 40 
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ti*Hl«c5*Lfc. 

[0029] [«2^5 (UttM) ] «i tnmch 

ifc£ Lr ttlS^tbr," 09 1 rttS n : P : Z n : N i = 
100: 106:8:2, «2"C6*Sn : P : Zn : C 
o=100: 106:8:2. «H3r«Sn : P : Z 
n: I n = 1 0 0 : 106:8:2, W4t«Sn : 
P:Zn:F=100:106:8: 2 <Ltt3<fc9K:« 

□u n i , Co, in. F©m£t/ci«ta*tiN 

iO, Co 3 O, , I n j 0 3 , SnFi £fflC>fc. W 
[0 03 0] 

t?l2 : S n Plos Z no.osN i o.oi O 4 . 0 , 
W3 : SnP 1 ., l Zn,.„Co Qlll 0 4l , , 
: SnPuosZno.oB I n„. 3I O,. 0 , 
^5 : SnP 1 , 0B Zn 0 .(, e F o .ajO 3 .8 • 

[0031] [«6-9 (a««i) ] wi mmtb 

X, TOfcS«WiMfc£**ff&. ft*. 

Jfci LTfcUK^JfrC, W6rttS n : P = 1 0 0 : -1 0 
6, WWZSn : P : B = I . 0:6:4, W8?ttS 
n : P= 1 0 : 3, M9TOSn : B = 1 Q : 3£ft& 

6-9KrHvc«>flil 4BI»clf-f^Jl4*tt*ilM5ei/, 

[0 03 2] M6 : SnPt^O^ , 
mi : SnP 0 . t Bo. 4 O,., , 
W8 : S nPa. s 0„ , 
W9 : SnB 0lJ O n . 

fc/cU W8 6C*sC»ri. 75lm^2. 05r&0, 
W9(C*5t»-Cl. 45£n*l. 75-C*-5o 
[0 0 3 3]*«MtCfeWiSn. Zn, &OT££t? 

[0 03 4] 
tail 
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1 

SnZn h P, 0, • • - SI 
(fefcU Xlfcfe^t* 0. OlihSl. 0, 0. 

1 £ i *2. 0, 2. 0^ j £5. 0t$>^ 9 ) 
[»#»4 ] fl&CDiSMt^ F, A 1, Cu, N i v 

Mn, Co, Fe, B i , Sb, Cr, TL Z i\ I 
n &!>'G a *>> 6 & S»*>6a«*i £4>fr < 4 1 H££ 

[0 00 1 ] 

[0 00 2] 

imams] mmmm^xmmmnmmmtbx 

[0 00 3] C hfcjpfrU £±tt**»Sfctf>0C»8{t 

Stilton ScHir^^^^mMW 

[0004] CttfCtfU WS(cS±tt*S|Bit3h, 

i%mit?hitto<DnwmK<Dmitm&< & stir 

^«^M{b»*»*S*aTl>* (»H¥6 - 3 3 8 3 

2 5, »»¥7 - 1 2 22 74, 1*BI¥7 - 2 8 8 1 2 
3, «H¥8 - 1 3 8 6 5 3, ^¥8-20 3 52 
7) . LfrU> CtlbCDWHm, a^ttffc«!****4*g 
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[0 00 5 ] 
[0 00 6 ] 

io ixsBifc&caivc, Mfift«©««m#siK zn, at; 

[0 00 7 ] *^«6B^«lWKr»««©liSiffi . 

P©«£»ttttfc*fLT. ZnfcftW.SC 4 Z3C« 

h C 4 fflUt 
[0 00 8 ] HS«9B*T«&C^, Sn4P©«^». 
^CCfcora^ ttUWt64y*$A©*#8 2HtC 
20 *S0K*tu c©«^l»«cZ , n4inAS£4fc<»: 

P0«^Bft»©«i&# y A*»jHL;/c«a8-cs£ 

ftU *<Dtt*4Ur^5'iHStt*J3fcasna4*j*. 
6*i&„ ttfe, *WIH*«:*j^rsn4P©a^i«fc» 
KAa«©y^^A#wisn*4«. tttt^Btff:** 

n 1 HiHcitLrWBSha y AJR*©R#A 
'C*SC4 i S7j*U B^tfSnZ n„ P, 0, {C*5C*T 
30 ttLi A SnZn h Pi O i 4tt4C4S:U J 5. 

[0 00 9] #WircfflC>5Sn. Zn. S^Pfc^t? 
ft&StftW*. ^*^P«r^rfefflmffir?a^4ur 

asrr*sc43Wf*.u>. ccwwwia, c 

uKa«*ffl^fcX«ia»fK:*JliT, 4>B©JlfiBtt©-fcr 
-^SWbTfcJrl^ ±*4l/Ttt2 0ffl'C2 0-7 

[OOlOJJfc, #»§B6Cbtt*Sn> Zn, atfP 
40 2 048*S5--3Oa(OJBHrtK*S 

« 20 filT 20-40 «(0«i«©Vn - K'tttJca^OOl 
©Hj^©MK©3«aTT*SC 43&«ff* LCi 0 
[0 0 1 1 ] *«?8tC*5W5Sn, Zn, au=P*^ 

a&BMtftco&jsSficfe^r. ^M^4ortiSn, z 

n, P*tHPtlOB{ttt*ffll*SC4^»*0l» a CC 
rt^ja«4©Mfbftfictt, {fc^«iffl^JiD«iaa««:J: 0 

50 [0 0 1 2] M»4«tSSnfb^»4UrS* 1 SnO, 



(3) 

3 

SnO, , Sh*«ffc« t iwmftMfc&nw&tmtte 

£&*Snfb^0SnOfl»B, ft5ft*8&Bfbft 
<C#«(t{ ba^=«fi©33£ttO**6 . 2 fir $> « C 4 

[0013] $f£Wt&t,>T, Z n«#ftWfc«ri!iitS 
JR»ittSZn{b^«fiLr«, ®{b 

'JBBBiW&ni. ttfrrfcWbEttmcJffSL 

[0 0 1 4]**fl«:te^r, Sn. Zn k StfP*s 

tftt^»{ta*#fijti'r *fcae>«:tt, s n ccstrs z 

Sn Zn h P, 0 1 • • • Si 

/cfcl, SlfiCfc^r, 0. 0 1 £h£ 1. 0, 0. 1 20 
*i£2. 0; 2. 0£j£5. 0^5, #BJt{b* 
«»£fc&Ktt, SI fcteovro. 0 2^h^0. 2, 

0. 255i£l. 5, 2. 0^j£4. Or&SCi 

U>. 

[ 0 0 1 5 ] £?t, .**MK*jWSfifig»»«. S 
n, Zn k P, 0©^6Sc4a^M{fc»t:fcJ:t^ 
Sn, Zn, P, OH^MSn^lt2 0M* 
%eiT^Tfe«fcC*. Sn. Zn, P, 0«^©^4 
l/T 'A F, AL Cu, Ni, Mn, Co, Fe, B 

1, Sb, Cr, Ti, Zr, I n&O'G a*»64S» 30 

^6a«*iaii>3tc< <t-fc i irc&st 4##a*ft(3!>a 

j&fo&ffSU*. C*i6®/3E#tt. £B-CSnK*fOT 
2 0M J F-%WT-C*^Ci^JfS U<, 1 OflFfKHT 

[0016] AL Cu, Ni, Mn, Co, Fe, B 

i, Sb, Cr, Ti, Z r, InMGa«il 

x©«ra##*u>. 40 

[0 0 1 7] $^tffll^Sn t Zn, &t>T*3fr 
«6BMbWB, m*fi£Ofc«MEKU *©»»■» 

[0018] fflffitf&fct Itlt $/£&g#8 0 0 

-1 5 0 0 *cr&£ c i#»s u>. «ms<d»:h»«, 50 
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*-n«Dr#* u\ muffi/boi, *«t**xb* 

[0019] *^cD^mmr»«ficciji>Tfle« 
■j-SjEStswtiurtt. y^^A*fffflHiMb«#fiF 

£L<, Li x CoO; , L i N i 0 2 , LiMnO 
, , LiMn, 0< . Li ¥ Co 4 Ni 3 . fl (tctc 
U 0. 7lxSl. 2 V 0. 7£y£l. 2, 0. 1 
Sa^O. 9) *3&**Cf6ftS. 

[0020] *«wo**«B«r3:aii6tcffl^6ns 

ESStffitttt. Efi^XBfi«GW*S«tt±K:fc 

Wis nmUtbX, *^Sn, Zn, StfP** 

tfa^BWb»ic^fi^stir*^^<DK3ittm. h 

ilia-**. «niKdE«. MB. «MUv*-#> 

[0021] *^r*fflc^g^r&gJHB, mrtki or 

ftm «afb*W^Si£S#Scd:tcJ:0«jar* 
©^«ETr, iBIRXBBB»Stta*ffir*S. 

[0022] * &iE^v jtsoanra 

T, PTFEi^O), -^{b^-'^V, ^uf 
r h77;^pxfu>-7 ^fbtr-y^ftS^ft* 

[0 02 3 ] *«MK*5tir, iEffi©a«#4 OrBT 



C4) 



5 



[0024] *m^ii^wm». tmt bx 

,x*;U#-#*-K ^x*;l/*7-#*- K 1,2- 

h**>x*>3fcwsra*c**. tit, mmmtbx 

&L i C 1 0< , L i PF», L i B F 4 , L i CF, 

co 2 »#«flre*a. 

[002 5] 

[0 02 6 ] [ffill (»K«j) ] WfS«rff^ftil V ? 
hJVS«©^7^K3^D7 7^ntcSnO*3 1 0. 
6g, ZnO£15. 2g, tt**3 0 0 gAtt. Sfl 
r«ffL/6:3&*6iEy>R2 8 3. Og^lWHniS 

>^am*r 1000-1 1 0 0 -cr 1 i^io^skjKJiE 

^©fflafcttSnP 1 .o.Zn 0 .. i O J .. "C<5o& 0 Ctl 

[0 0 2 7 ] Jb8B<D»». r-fe^U^^v^. SOT 
TFE4 8 0/16/4©fi»ttrfi&l/fc, 
ft^n-^^u^cc^O^-htttcjESJBl/, MET2 0 30 
O'CTj&MSU *>-h {/»S0. 2 mm) *fiS 1 
2. 7mm«:jT-6tfc(r>r. IgiU/c e 

[0028] s zhtcmmziEmt ixmi>, g»c u 

1) Klmo 1/1 ©L i PF. «r»j»lyfcjgf««:fflC4 
r*HiB3E5Sna«-feJl/ ( J . Electroche 
m. Soc. . 136, 3169 ( 1 9 8 9 ) KiEiK© 

5h«Ett0. 02V. 3K«tE»2. 5V<hUfc„ 2 40 
IM^USL 2 0lM*;l4k Ken 0 0tf4*;i/»© 
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[0 0 2 9] [W2-5 «1 iHatCl/ 

T t TEfciS^WJWt^tfffc. 4*, H*4©S£ 
Jti LT&M^itr,' MltttSn:P:Zn;Ni = 
100:106:8:2, 0!2"CttSn : P : Zn : C 
o=100: 106:8:2, W3T«Sn : P : Z 
n: I n = 1 0 0 : 106:8:2, W4ttJSn : 
P:Zn:F=100:106:8: 2i&SJ:5K:il 
Ni. Co, In. F©JK*Ul/T«mt*tiN 
iO, Co 3 , In, 0 3 , SnFj *ffll>fe. W 

2-5«co^"cfe«i iraajc^^^j^tttaiSL, 

[0 030] 

$12 : SnPi, 0l Zn 0 .j S N io.oiO^.o , 
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